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Y. Georg a, M. Ohana b, N. Chakfe a,*
a Department of Vascular Surgery and Kidney Transplantation, University Hospital of Strasbourg, France
b Department of Diagnostic Radiology, University Hospital of Strasbourg, FranceIn a relevant analysis of the ICSS-MRI substudy, Doig et al.1 evaluated
the potential role of the carotid anatomy in the occurrence of new
ischemic brain lesions after carotid artery stenting (CAS). The results,
albeit extremely interesting, should be interpreted with caution as
there are some biases that might affect the conclusions.
The authors evaluated anatomical criteria on a per-operative digital
subtraction angiogram (DSA) performed once the sheath was placed in
the common carotid artery (CCA). The DSA evaluates only some of the
criteria that signiﬁcantly inﬂuenced the number of post-procedural
ischemic lesions, missing some like aortic arch anatomies and pathol-
ogies thatmake the proceduremore difﬁcult and potentially increase the
risk of cerebral embolization during CAS. This is the most evident
weakness of this paper, which is a strong illustration of the continuous
advancesmade inmedical imaging. At the time of inclusion, DSAwas still
the standard of care for pre-operative evaluation of the carotid anatomy
and lumen stenosis, but is at the time of publication, less than 10 years
later, outdated and completely replaced by cross sectional imaging. Even
though the imaging shift towards non-invasive computed tomography
(CTA) andmagnetic resonance (MRA) angiography is recent, we are now
completely accustomed to the exquisite details it provides, and
reasonably presume that the results of this study would not have been
the same if based on modern imaging. Extremely advanced plaque im-
aging2 is feasible nowadays, withmolecular and functional examinations
tailored to identify the vulnerable plaque and stratify the riskof rupture.3
However, all these complex examinations are not readily available, are
costly, and remain non-standardized. Based on what we already have to
hand, that is CTA and MRA angiograms with a high spatial resolution,
easy to obtain appropriate anatomical criteria can be deﬁned.
Turning the issue on its head, the hypothesized causes of emboli
leading to stroke after CAS would be:
- Difﬁcult carotid catheterization, meaning severe angulation of the
supra-aortic trunks (SAT) with the aortic arch or of the internal
carotid artery (ICA) with the CCA.
- Potentially emboligenic parietal lesions, such as non-calciﬁed
atherosclerosis, all the more if exhibiting severe ulceration.
As DSA is a projection imaging technique, it cannot give a
comprehensive appreciation of the SAT angulation. Moreover,DOI of original article: http://dx.doi.org/10.1016/j.ejvs.2015.08.012
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http://dx.doi.org/10.1016/j.ejvs.2015.09.022assessing the burden of calciﬁcations and their location in regard to
the lumen is challenging with DSA, and this was not studied in this
paper. We believe that these simple anatomical characteristics can be
routinely assessed with CTA. Thanks to its high spatial isotropic reso-
lution allowing multiplanar and 3D reconstructions, its accurate
depiction of the calciﬁcations, and its wide coverage allowing
concomitant imaging of the ascending aorta, the aortic arch, and the
SAT, CTA is probably more suited than MRA for this purpose. As
demonstrated with SFA occlusion,4 simple post-treatment software
can help distinguish heavily calciﬁed vessels or extremely narrowed
vessels, and could be used to stratify the extent and severity of the
atherosclerosis in the aortic arch, the CCA, and the ICA. Tortuosity
index5 is a metric given by the majority of vessel analysis software,
which reﬂects the angulations and kinking of the artery, and could be
used to estimate the difﬁculty of endovascular navigation and the
neurological risk.
Second, in the ICSS study, high risk CAS patients were not ran-
domized, which may lead to a selection bias. It is thus less surprising
that the studied anatomic factors in the remaining patients showed no
correlation with cerebral lesions following CAS. Another limitation
concerns the use of cerebral protective systems that was based on the
surgeon’s preference in the ICSS study. Even if there is poor consensus
in the literature, we may assume that a certain number of cerebral
ischemic lesions would have been avoided with more frequent use of
carotid ﬁlter devices.
Finally, using images from a per-operative DSA for decision making
once the sheath is inserted in the CCA is not extremely clinically
relevant and we deﬁnitively favor pre-operative strategies using
modern imaging tools.REFERENCES
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